


Objective: 

Provide Overview of NASA Remote Sensing 
Observations-based Flood-related Tools 



Outline	  	  	  	  	  

    Types of flood monitoring tools -- what are they?
  -- Use of remote sensing and hydrologic models  

    Introduction to global and regional, operational     
      and experimental, near-real time flood      
      monitoring tools 
      -- Based on TRMM-TMPA, MERRA, MODIS, AMSR 



 Remote Sensing and Flood Monitoring  
Basic Concepts	  

•  Satellite Observations  
 	  	  Direct	  use	  in	  detec,on	  of	  surface	  water/inunda,on	  
  	  	  In	  observing	  flood-‐related	  weather	  quan,,es	  :	  Rainfall,	  	  

	  Temperature,	  Humidity,	  Winds	  	  

•  Hydrologic Models  
  	  Forced	  with	  satellite-based land and atmospheric measurements 

[rain, air temperature and humidity, wind  speed, radiation, 
vegetation, soil type, terrain]	  

   Hydrological Models route water within a channel/river      
            basin/watershed region according to the atmospheric  
           and surface conditions, calcula,on	  of	  Streamflow	  –	  indica,ve	  of	  	  	  	  	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  flooding	  condi,ons	  



Hydrological Models 

Streamflow--the water discharge that occurs in a natural 
channel. Measured in cubic meters per second -- volume of water 
flowing per unit time (m3/s) 



Web Tools for Flooding Applications  

  Provide any or all of the following on global and/or  
  regional basis:  

    Near-real time flood monitoring: Flood probability/potential, 
   extreme rain, streamflow, inundation extent) 

    Flood forecasting: Flood probability/potential, extreme rain, 
   streamflow, inundation extent) 

    Information about past flooding events  

    Additional information (for example about – 
      weather, land-cover, roads, dams, population  
      density etc.) 



Interactive Flood Tools 

    NASA-TRMM Current Heavy Rain, Flood, and Landslide Estimates 

    Global Flood Monitoring System (GFMS)  

     SERVIR Regional Visualization and Monitoring System 

    Global MODIS Inundation Mapping  

    Dartmouth Flood Observatory (DFO) 

      Global Disaster Alert and Coordination System (GDACS)/  
        Global Flood Detection System  (GFDS) 

All the tools include Interactive Maps and Regional  
Sub-setting  and zooming capability of flooding 
events 

    



Types of Flood Tools 
  Tools based on Remote Sensing observations  

and Hydrologic Models 

  Inundation Mapping Tools based on MODIS 

  Experimental Flood Mapping based on Passive 
Microwave Brightness Temperatures 

  Disaster Mapping  



Flood	  
Tool	  

Satellite/
Instrume
nt	  Or	  
Model	  

	  Quan6ty	  
	  Used	  

Hydrological	  
Model	  

NASA-
TRMM 

TRMM/
TMPA-RT 

Rain Rate NRC-CN1 

GFMS TRMM/
TMPA- RT 

MERRA 

Rain Rate 

Surface 
Temperat
ureWinds 

VIC- UMD 
DRTR2 

DFO TRMM/
TMI and 
Aqua/
AMSR-E 

37 Ghz 
Brightnes
s 
Temperat
ure 

Global Runoff 
Model  

SERVIR TRMM/
TMPA- RT 

Rain Rate CREST3 

Flood Tools Using Remote Sensing and Hydrologic Models 



Flood	  Tool	   Satellite/
Instrument	  

Quan6ty	  
Used	  

MODIS NRT Terra and 
Aqua/MODIS 

Reflectance 
Bands 1, 2, 7  

DFO Terra and 
Aqua / 
MODIS 

Reflectance 
Bands 1, 2, 7 

GFDS TRMM/TMI 
and Aqua/
AMSR-E 

37 Ghz 
Brightness 
Temperature 

GDACS TRMM/TMPA 

TerraSAR-X 

SPOT-5 
Worldview-1/
2 

Rain rate 

9.65 Ghz 
Synthetic 
Aperture 
Radar 
Reflectivity  

Visible/near-IR 
Images 

Remote Sensing based Flood Tools 



Flood	  Tool	   Rainfall	  	   Flood	  
poten6al/
Intensity	  

River	  
Discharge/
Streamflow	  

Inunda6on	  
Map	  

NASA-‐
TRMM	  

X	   X	  

GFMS	   X	   X	   X	  

SERVIR	   X	   X	  

MODIS/NRT	   X	  

DFO	   X	   X	  

GDACS/
GFDS	  

X	   X	   X	  

Information Provided by the Flood Tools 



Flood	  Monitoring	  
Tool	  

Spa6al	  Coverage	  and	  
Resolu6on	  

Comment	  

NASA-TRMM NRT  50°S-50°N 
12 Km 

Includes GFMS, Landslide 
Potential  

GFMS 50°S-50°N 
12 Km 

Will be available at 1Km 
resolution. Predictive capability 

will be added soon 

MODIS NRT Global 
250 M 

May not be effective in presence 
of clouds 

DFO Global  
250 m and  

10 km 

Same as MODIS NRT.  River 
discharge data derived from TMI 

and AMSR 

SERVIR East Africa 
1 km 

Regional, Disaster monitoring tool 
with multiple information layers 

GDACS 

GFDS 

Global – a few 
meters to Kms 

Global 
10 km 

Disaster Alert tool.  Uses US and 
European satellite images, 

including commercial satellites. 
Post-flood images available for 

selected cases 

Flood Potential 

More About the Flood Tools 



Flood Tools based on Remote Sensing-based 
Quantities and Hydrologic Models 



TRMM Near-real Time Flood and Landslide Information Tool  
(http://trmm.gsfc.nasa.gov/publications_dir potential_flood_hydro.html) 



 Provides global maps (50°S-50°N) of: 
•   Heavy rain 
•   Accumulated rain over 24, 72 an 168 hours 
•   Potential Landslide  

TRMM Near-real Time Flood and Landslide Information Tool  
(http://trmm.gsfc.nasa.gov/publications_dir potential_flood_hydro.html) 



TRMM Near-real Time Flood and Landslide Information Tool  
(http://trmm.gsfc.nasa.gov/publications_dir potential_flood_hydro.html) 

Global and Regional Flood Potential (Low, Middle, and High) 



TRMM Near-real Time Flood and Landslide Information Tool  
(http://trmm.gsfc.nasa.gov/publications_dir potential_flood_hydro.html) 

 Maps available on Google Earth 



Global Flood Monitoring System (GFMS) 
http://flood.umd.edu 

 Provides global maps, time series, animation (50°S-50°N) of: 
•   Instantaneous Rain 
•   Accumulated rain over 24, 72, and 168 hours 
•   Stream flow rates and flood detection at 1/8th degree (~12  

km) grid resolution 



Global Flood Monitoring System (GFMS) 
http://flood.umd.edu 



Global Flood Monitoring System (GFMS) 
http://flood.umd.edu 

•  Map navigation 

•  Zoom in/out 

•  Select 
individual grid  
point for data 
for time 
sequence 

•  Plot different 
variables 

•  3-hourly output  



Global Flood Monitoring System (GFMS) 
Regional Flood Intensity over Indonesia 



SERVIR  
(https://www.servirglobal.net/Global.aspx) 



SERVIR – Regional  
(https://www.servirglobal.net/Global.aspx) 



SERVIR Regional: More Than Flood Mapping 
(https://www.servirglobal.net/Global.aspx) 

Multiple GIS-based Layers 

Interactive Mapping 



Inundation Mapping Tools based on MODIS 



MODIS Inundation Mapping 
http://oas.gsfc.nasa.gov/floodmap/ 



MODIS Inundation Mapping: Zoom on a region 
http://oas.gsfc.nasa.gov/floodmap/ 

Regional Mapping Pixel size 250 m 



MODIS Inundation Mapping 

Archive 
Available  

png, kmz, 
geotiff images 
available 



Dartmouth Flood Observatory 
http://floodobservatory.colorado.edu/ 



Dartmouth Flood Observatory: MODIS Flood Mapping 
http://floodobservatory.colorado.edu/ 



Experimental Flood Mapping based on 
Passive Microwave Brightness Temperatures 



Dartmouth Flood Observatory: MODIS Flood Mapping 
http://floodobservatory.colorado.edu/ 

River Watch Project provides river discharge based on 
passive microwave remote sensing – TRMM/TMI and 
AMSR 37 Ghz Brightness temperatures used together 
with  global run off model 



Dartmouth Flood Observatory: River Discharge Data  
http://floodobservatory.colorado.edu/ 

Anomaly : difference from mean value 
River Run-off anomalies show where flooding may be 
occurring 

From Water Balance Model and TRMM/TMI and AMSR-E  
Brightness Temperatures   



Global Flood Detection System (GFDS) 
http://old.gdacs.org/flooddetection 



Global Flood Detection System (GFDS) 
http://old.gdacs.org/flooddetection 

10,000 pixel 
areas covering 
river basins 

End-users can 
choose areas 

Specific 
regions 



Global Flood Detection System (GFDS) 
http://old.gdacs.org/flooddetection 

Pre-defined 
regions 



Disaster Mapping Tool 



Global Disaster Alert and Coordination System (GDACS) 

(http://www.gdacs.org/) 

Cooperative  effort between the United 
Nations, the European Commission and 

disaster managers worldwide  



Global Disaster Alert and Coordination System (GDACS) 
TRMM/TMPA Accumulated Rainfall over Mozambique 23-30 January 2013 



Global Disaster Alert and Coordination System (GDACS) 
Flood Water Extent over  Mozambique 24 January and 2nd February 

From Radasat-2 and TerraSAR-x 



Summary 
  Several global and regional flood monitoring tools   
   available based on NASA remote sensing     
   observations 

  Most tools have interactive, near-real time flood  
    mapping – flood potential, streamflow/run-off, or  
     inundation 

  Tools vary in spatial/temporal extent and    
    resolution 

  Regional usage and evaluation by end-users very     
    important 



Thank You! 


